GenBank accesion no. 2 
Species
Isolate culture no. suggested placement in Piptarthron while the presence of unilocular conidiomata supported placement in Kellermania. Ramaley (1993) circumscribed Planistromella, the sexual state of Kellermania, and noted that it was similar to Planistroma but distinct in having septate ascospores. The genus originally included two new species that were correlated with one new and one existing species of Kellermania (Ramaley 1993) . She did not embrace synonymising the asexual and sexual states into a broadly defined Planistroma with Kellermania anamorphs. Ramaley (1995) added five new species based on both asexual and sexual states and provided a key to the species of Kellermania and Piptarthron. Most notably among the new species was Planistromella torsifolium, the first sexual state having Alpakesa-type conidia, which provided further support for the synonymy of Alpakesa and Kellermania (Ramaley 1995) . Lastly, Ramaley (1998) named two more teleomorphic species connected with known species of Kellermania and illustrated another undescribed species with both Piptarthron and Planistroma states. Planistroma kellermaniae, which has aseptate ascospores, was connected to the anamorphic Kellermania nolinae, a species with Alpakesa-type conidia, providing further confusion in regard to generic boundaries and Ramaley (1998) suggested that a re-evaluation was necessary. Barr (1996) observed that several genera in the Dothideales were not classified easily into any family, and she established the family Planistromellaceae to accommodate "taxa having ascostromata, interthecial tissues, and schizogenously formed, periphysate ostioles". Planistromella and Planistroma were in-cluded and three species were transferred to the former genus along with circumstantial links to anamorphs for two species (Barr 1996) . The genera Loratospora, Eruptio, Microcyclus, and Mycosphaerellopsis were also classified in Planistromellaceae.
Due to the availability of a number of Ramaley's cultures that represent nearly all of the known species of Alpakesa, Kellermania, and Piptarthron and additional cultures obtained from plant disease interceptions at U.S. ports of entry, a systematic study was made to address the following questions: 1) What are the phylogenetic relationships between members of the Planistromellaceae and the Dothideomycetes?; 2) are the Planistromellaceae and its genera monophyletic?; 3) does morphology of conidial appendages or ascospore septation correlate with phylogeny?; and 4) are slight morphological differences among otherwise similar isolates, which are often obtained from different hosts, indications of distinct phylogenetic species? To answer these questions, nuclear protein-coding DNA and nuclear ribosomal DNA sequence data were generated for several loci and analysed phylogenetically. Additionally, detailed studies were made of these species in culture, including micromorphological characters. Herbarium specimens were examined whenever possible and/or necessary.
MATERIALS AND METHODS

Morphology and herbarium material
Dried herbarium material was rehydrated and viewed in 3 % KOH (Largent et al. 1977) , and microscopic observations of cultures were made of material mounted in 3 % KOH or buffered Shear's mounting fluid (Graham 1959) . Length to width ratios are given as Q. Mean values for length, width and Q are indicated by L m , W m , and Q m , respectively, based on n = 30. Herbarium acronyms follow Thiers (2012) . See Farr & Rossman (2012) for additional information about collections housed at the U.S. National Fungus Collections (BPI). New specimens were deposited at BPI. The Ramaley collections from which many of the cultures utilized in this study were obtained, if extant, are missing.
Cultures
Isolates were grown in plastic Petri plates on Difco potatodextrose agar (PDA), which was prepared according to the manufacturers' instructions. Growth conditions were 24 °C with a 12 h light/dark regimen. Cultures were measured and photographed after 2 wk. Notes on colour and general appearance were made after 2 -3 wk. Terminology for colour includes general terms as well as standard terminology with the sample reference code in parentheses from Kornerup & Wanscher (1967) . Cultures that had not sporulated after 3 wk were continuously incubated under the same conditions for up to several months and periodically re-examined. Reference cultures were deposited at the Centraalbureau voor Schimmelcultures (CBS-KNAW Fungal Biodiversity Centre, Utrecht, The Netherlands; Table 1 ).
DNA extraction, PCR amplification, and sequencing
DNA was extracted from fresh mycelium using Qiagen's DNeasy Plant Mini Kit (Germantown, MD). Ribosomal DNA from the nuclear small subunit (SSU), the internal transcribed spacer region (ITS; ITS1, 5.8S, ITS2) , and the nuclear large subunit (LSU) were PCR amplified using the primer pairs NS1 and NS4 (White et al. 1990 ), ITS5 and ITS4 (White et al. 1990 ), LROR (Moncalvo et al. 2000) and LR7 or LR5 (Vilgalys & Hester 1990) , respectively. Additionally, a portion of the largest subunit of the RNA polymerase II (RPB1) was amplified using the primer pair RPB1-Ac and RPB1-Cr (Matheny et al. 2002) . Each region was amplified using GoTaq (Promega, Madison, WI) and associated standard reagents following the manufacturer's recommendations including 2.0 mM MgCl 2 and 1.5 µM of each primer. Thermal cycling conditions for RPB1 and LSU were according to Malkus et al. (2006) and Reeb et al. (2004) (Drummond et al. 2010 ) was used to edit electropherograms and to build consensus sequences that were submitted to GenBank (http://www.ncbi.nlm.nih.gov; Table 1 ).
Data matrix and phylogenetic analysis
For the purpose of determining the phylogenetic position of Planistromellaceae among the Dothideomycetes, sequences of the SSU and LSU from the type species of Kellermania, Piptarthron, Planistroma, and Planistromella were manually incorporated into the alignment of Schoch et al. (2009) using the program Geneious Pro v. 5 (Drummond et al. 2010 ; i.e., Dothideomycetes alignment). Identical sequences were removed from this alignment. A Maximum Likelihood (ML) analysis was conducted in RAxML v. 7.3.0 (Stamatakis 2006) using the 'RAxML-HPC2 on XSEDE' tool via the CIPRES Science Gateway (Miller et al. 2010) , selecting the GTRGAMMA nucleotide substitution model and Opegrapha dolomitica and Schismatomma decolorans as outgroups (Schoch et al. 2009 ). A separate rapid bootstrap (bs) analysis of 1 000 iterations was conducted with identical settings.
Multiple-sequence alignments were conducted for each of the datasets from the Planistromellaceae in Geneious Pro v. 5 (Drummond et al. 2010 ) using MUSCLE v. 3.6 (Edgar 2004 ), adjusted manually, and then concatenated (i.e., Kellermania alignment). Congruence among these four data partitions (SSU, ITS, LSU, RPB1) was evaluated by comparing their topologies in search of well-supported clades (posterior probability > 0.85) with conflicting compositions, and separately with the Incongruence Length Difference test (ILD; Farris et al. 1994 ). The individual topologies were constructed with Bayesian inference (BI) in MrBayes v. 3.1.2 (Huelsenbeck & Ronquist 2001 , Ronquist & Huelsenbeck 2003 where best-fitting models for each dataset were determined in MrModeltest v. 2.2 (Nylander 2004 ) by the Akaike Information Criterion (AIC; Posada & Buckley 2004) . All other parameters were left as default. The posterior probability (pp) distribution of trees was estimated from those collected until the standard deviation of split frequencies reached less than 0.01 (1 million generations) minus the burn-in (10 %), which was determined in the program Tracer v. 1.5 (Rambaut & Drummond 2007) . The ILD test was implemented in PAUP v. 4.0 b10 (Swofford 2003) as the Partition Homogeneity Test with 1 000 homogeneity replicates. Each replicate searched tree space with 100 random addition sequences (RAS) saving 10 trees per RAS while ignoring uninformative characters.
The monophyly of core Planistromellaceae was tested by conducting a phylogenetic analysis of a matrix comprised of SSU, ITS, and LSU from a wide range of Botryosphaeriaceae selected from the analyses of Crous et al. (2006) , Phillips & Alves (2009), and Schoch et al. (2009) 
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RESULTS
Data matrix and phylogenetic analyses
Sequencing was successful for all core Planistromellaceae taxa with living cultures except for the SSU of Kellermania confusa AR 3469, K. dasylirionis AR 3464, K. plurilocularis AR 3467, K. ramaleyae MEP 1260, and K. rostratae JB 5.16.11-01 , which were treated as missing data in all alignments. The Dothideomycetes alignment contained 342 ingroup taxa with a total length of 2 880 characters, 837 (29 %) of which were phylogenetically informative ( Table 2 ). The Botryosphaeriaceae alignment included 45 ingroup taxa (Table 1 ) with a total length of 2 091 characters, 208 (10 %) of which were phylogenetically informative ( Table 2 ). The Kellermania alignment contained 15 ingroup taxa with a total length of 3 054 characters, 210 (7 %) of which were phylogenetically informative ( Table 2) .
Phylogenetic relationships of the Planistromellaceae
Maximum Likelihood analysis of Dothideomycetes revealed high support (bs = 91 %) for a clade comprised strictly of Botryosphaeriaceae that was congruent with Schoch et al. (2009) 
Phylogenetic diversity and relationships within Kellermania
Inspection of the individual phylogenies resulting from BI analyses of SSU, ITS, LSU, and RPB1 revealed a single wellsupported incongruence. This incongruence was between the SSU and RPB1 trees where Kellermania macrospora AR 3468 was sister with a clade containing K. crassispora AR 3463, K. dasylirionicola AR 3465, K. micranthae AR 3474, and K. nolinae AR 3475 in the SSU analysis (pp = 0.94); whereas K. macrospora was part of a polytomy (pp = 1.0) in the RPB1 analysis containing two other clades, one comprised of K. uniseptata AR 3476, K. yuccifoliorum AR 3472, and K. yuccigena AR 3470, and another containing K. anomala AR 3471 and K. nolinifoliorum AR 3473. Results of the ILD test (Farris et al. 1994) suggested that the SSU, ITS, LSU, and RPB1 data from Planistromellaceae were congruent (P = 0.230) and thus suitable for combined analysis.
Our BI analysis of the Kellermania alignment resulted in a consensus phylogram ( Fig. 2) (Fig. 2) . Lineage v, which is based upon a single isolate, is herein labelled as distinct because its position among the other lineages is unresolved and varied in different analyses. The relationships among these five lineages are not well resolved though some major groupings are weakly supported and a sister relationship of lineages ii-iii receives some support (pp = 0.70). Members of lineages i-iii were all isolated from either Agave or Yucca (Asparagaceae, subfamily Agavoideae), with the exception of K. nolinifoliorum AR 3473 on Nolina (Asparagaceae, subfamily Nolinoideae). Members of lineages iv-v were isolated from members of Nolina or Dasylirionis (subfamily Nolinoideae) with the exception of K. plurilocularis AR 3467 on Yucca (Fig. 2) . Lineages i-iii possess septate ascospores and lineages iv-v possess aseptate ascospores, but see K. unilocularis below and in Fig. 3 . Lineage i possesses conidia without conidial appendages, lineage ii possesses conidia with single or multiple appendages, lineage iii possesses conidia with single appendages, lineage iv possesses conidia without appendages, and lineage v possesses conidia with multiple appendages.
Colony characteristics and micromorphology of Kellermania
Colony colour typically ranged from greenish to greyish tones, but K. crassispora uniquely remained pink. Differences were observed in growth rates, but in general slight differences in growth rates and overall colony appearances were observed from subculture to subculture. Thus, tendencies toward slower vs faster growth rates are more useful than exact measurements. Conidiomata were produced in culture by all species except K. crassispora. They are characterised as: superficial or immersed, scattered to densely gregarious, at times confluent becoming fused, discrete or associated with stromatal growths including irregularly column-like and rarely mat-like structures, frequently more or less round in shape, with or without necks, black, at times covered with whitish, greenish, or green grey hyphae. Conidiogenous cells lining the inner conidiomatal walls were holoblastic, determinate, discrete or integrated on short single-celled conidiophores, doliiform to cylindrical, hyaline, and smooth. Conidia were variable in size and shape, aseptate, single to multiseptate, and bear 0-multiple apical appendages. A less useful character included the presence of a frill at the base of conidia. Conidia, which developed within weeks or sometimes only after months, were exuded from conidiomata in whitish, mucilaginous masses. Conidia often germinate quickly and, in some several month old cultures, nearly all conidia in the mucilaginous masses had either germinated or desiccated. In the descriptions of cultures, colony appearance, growth rate, and conidia are the most valuable characters for distinguishing species.
TAxONOMy
Planistromellaceae M.E. Barr, Mycotaxon 60: 433. 1996 Notes - Ramaley (1993) noted that the appendage may be hard to observe or absent and that the middle cell in conidia with two septa is regularly shorter. We observed that the appendage (when present in culture) was shorter than in previous reports from material in nature (Morgan-Jones et al. 1972b , Nag Raj 1993 . Shoemaker & Babcock (1987) redescribed P. yuccigena on Yucca glauca. Barr (1996) provisionally linked Planistromella yuccigena to K. anomala based on the circumstantial occurrence of both on the same leaves. This link is indirectly supported by the morphological similarity of the sexual state to that of K. nolinifoliorum, a sister species. Minnis & A.H. Kenn., sp. nov. -MycoBank MB801095; Fig. 4, 5 Etymology. The name refers to confusion in regard to the identity of this fungus.
Kellermania confusa
Culture characteristics -Colonies on PDA 35-40 mm after 2 wk at 24 °C with a 12 h light/dark regimen; surface near pale grey (30B1), covered with low, white cobwebby to velutinous hyphae; margin uneven, whitish; reverse grey with black conidiomata visible. Conidia 38.5-64 × 6.5-9.5 µm, Q = 4.8-8 (L m = 49.9 µm, W m = 8.3 µm, Q m = 6.0), obclavate, at times curved, apices tapering towards and slightly acute, typically truncate at bases, (1-)2(-3)-septate; walls smooth, thin, hyaline, and not constricted at septa; contents hyaline; appendages absent.
Habitat & Distribution -Dead leaves of Yucca thornberi. It is known only from the type locality in the USA: AZ. Notes -This species is distinguished from the others that occur on Yucca by its (1-)2(-3)-septate conidia that lack ap- Notes -The culture that we studied did not sporulate though Ramaley (1995) observed conidia in culture. Ramaley (1995) stated that conidia on the host were 56. 8-78.4 × 12.8-14.4 µm, cylindrical with rounded apices, aseptate, and without appendages. The link between the asexual and sexual states is based on cultural similarities that were noted previously (Ramaley 1995) . Etymology. This species is named for its occurrence on Dasylirion leiophyllum.
Culture characteristics -Colonies on PDA 22-25 mm after 2 wk at 24 °C with a 12 h light/dark regimen; surface whitish to near pinkish white (10A2), covered with low, tomentose to velutinous hyphae; margin uneven, whitish; reverse near orange white (5A2). Conidia 32 -45 × 3 -5 µm, Q = 6.7-12.5 (L m = 39.4 µm, W m = 4.5 µm, Q m = 9.0), more or less cylindrical with irregularly curved shape, flexuous, apices tapering to a somewhat acute point, typically truncate at bases, aseptate; walls smooth, thin, and hyaline; contents hyaline; appendages absent.
Habitat Culture characteristics -Colonies on PDA 45 -52 mm after 2 wk at 24 °C with a 12 h light/dark regimen; surface near greenish grey (30C2), covered with low, velutinous hyphae that often covers conidiomata; margin uneven, whitish; reverse near brownish grey (7E2) to greyish orange (5B3). Conidia 45-64 × 5-9.5 µm, Q = 6. 3-12.3 Culture characteristics -Colonies on PDA 52 mm after 2 wk at 24 °C with a 12 h light/dark regimen; surface near light grey (30C1), with scattered low, hyphae between conidiomata; margin uneven, whitish; reverse uncoloured, black, to near greyish brown (6D3). Conidia 54.5-93 × 6.5-11 µm, Q = 4.9-13 (L m = 72.2 µm, W m = 9.0 µm, Q m = 8.3), cylindrical to obclavate, at times slightly curved, apices tapering towards and obtuse to slightly acute, typically truncate at bases that frequently bear a marginal frill, 3-5(-7)-septate; walls smooth, thin, hyaline, and not constricted at septa; contents hyaline; appendages absent.
Habitat & Distribution -Dead leaves of Agave americana, Agave sp. (Sutton 1980 , Farr & Rossman 2012 . Based on scattered reports, this species is known from Africa (Algeria), Europe, and North America (USA) (Höhnel 1918a , Sutton 1980 , Farr & Rossman 2012 . This species has also been reported from species of Yucca from various locations (Sutton 1980 , Farr & Rossman 2012 ), but we have found no specimens on Yucca.
Specimen examined. USA, Arizona, Cochise Co., north side of road, I 10 mile 322.5, on dead leaves of Agave sp., 13 Apr. 1992 Notes -This species was described originally from Agave. Collections on Yucca, including the type of Kellermania multiseptata, have been treated as conspecific (e.g. Sutton 1980) , but it appears that K. macrospora is limited to Agave. Planistromella parryi, described originally from Agave shawii (Cooke 1885), Plowrightia agaves, described from Agave sp. (Maublanc 1903) , and Plowrightia williamsoniana, described from Agave americana (Kellerman 1906) , are potential synonyms (Barr 1996) as well as possibly the sexual state of K. macrospora, but these teleomorphs are poorly known. Minnis & A.H. Kenn., sp. nov. - Myco Bank MB801100; Fig. 5, 6 Etymology. The name is derived from Nolina micrantha, the host.
Kellermania micranthae
Culture characteristics -Colonies on PDA 38-48 mm after 2 wk at 24 °C with a 12 h light/dark regimen; surface near greyish green to greenish grey (30B6-30B2) to greyish green to dull green (30E5-30E4), at times portions covered with low, white, cottony hyphae; margin more or less even, whitish; reverse near greyish green to greenish grey (30C3 -30C2). Conidia 43-61 × 6.5-9.5 µm, Q = 4.5-7.8 Notes -This species is distinguished from the others known from Nolina by the combination of its aseptate conidia that lack appendages and its greenish colouration in culture. Ramaley (in litt.) stated that this was an undescribed species and gave it the provisional name, Piptarthron sotoli. An undescribed species (Ramaley 1998 ) with aseptate, Planistroma-type ascospores, which was found on the type specimen of P. kellermaniae on Nolina erumpens in Texas, has an anamorph that is similar to K. micranthae and the two species may be conspecific.
Kellermania nolinae (Pollack) Nag Raj, in Nag Raj, Coelomycetous anamorphs with appendage-bearing conidia: 442. 1993. -Fig. 5, 6 Basionym. Bartalinia nolinae Pollack, Mycologia 39: 620. 1947 .
≡ Alpakesa nolinae (Pollack) Morgan-Jones, Nag Raj & W. B. Kendr., Canad. J. Bot. 50: 879. 1972 . = Planistroma kellermaniae A.W. Ramaley, Mycotaxon 66: 510. 1998 Culture characteristics -Colonies on PDA 9-20 mm after 2 wk at 24 °C with a 12 h light/dark regimen; surface near greenish grey (25C2), forming tiers of raised mounds, smooth to grainy, at times portions covered with scattered white, velutinous, aerial hyphae; margin uneven, whitish; reverse near greyish white (25B1). Conidia 35-48 × 8-11 µm, Q = 3.7-6 (L m = 40.5 µm, W m = 8.8 µm, Q m = 4.7), fusiform to obclavate, at times slightly curved, tapering or not towards generally obtuse apices, tapering towards and typically truncate at bases that frequently bear a frill, 2-3-septate; walls smooth, thin and hyaline, and not constricted at septa; contents hyaline; appendages present, 8-24 µm long, apical, 3-5, filiform, unbranched, hyaline. Habitat & Distribution -Dead leaves of Nolina erumpens, N. microcarpa (Pollack 1947 , Ramaley 1998 , this study). It is known from the USA: AZ, TX (Pollack 1947 , Ramaley 1998 , this study). Notes -The link between the asexual and sexual states is based on the production of characteristic conidia in cultures derived from asci (Ramaley 1998) . A.W. Ramaley, Mycotaxon 55: 255. 1995. -Fig. 5, 6 = Planistromella nolinifoliorum A.W. Ramaley, Mycotaxon 66: 509. 1998. Culture characteristics -Colonies on PDA 23-26 mm after 2 wk at 24 °C with a 12 h light/dark regimen; surface near dark grey (28F1), at times portions covered with scattered white, cobwebby, aerial hyphae; margin uneven, whitish, somewhat slimy in appearance; reverse near light grey to dark grey (28D1-28E1) with off white margin. Conidia 37-57.5 × 5 -9.5 µm, Q = 5.6 -9.3 (L m = 49.1 µm, W m = 7.1 µm, Q m = 7.0), fusiform, straight, slightly curved to somewhat sigmoid, apices tapering to a relatively acute point, tapering towards and typically truncate at bases that may bear mucilaginous material, approx. medianly 1-septate; walls smooth, thin and hyaline, and not significantly constricted at septa; contents hyaline; appendages present or scarcely visible, perhaps absent, up to 5 µm long, apical, single, appearing as a blunt, mucilaginous mucro.
Kellermania nolinifoliorum
Habitat & Distribution -Dead leaves of Nolina microcarpa, N. micrantha, Nolina sp. (Ramaley 1995 (Ramaley , 1998 , this study). This fungus is known from the USA: AZ, NM, TX (Ramaley 1995 (Ramaley , 1998 Notes -The connection between the asexual and sexual state is based on the production of characteristic conidia in cultures obtained from asci (Ramaley 1998 Culture characteristics -Colonies on PDA 20-29 mm after 2 wk at 24 °C with a 12 h light/dark regimen; surface near greenish grey (30D2), at times portions covered with white, cottony hyphae; margin uneven, whitish; reverse near light grey (18D1). Conidia 30. 5-56 × 5-8 µm, Q = 4.2-11.7 (L m = 41.5 µm, W m = 6.0 µm, Q m = 7.2), slightly curved, falcate, to strongly curved nearing U-shapes, apices tapering to a relatively acute point, typically truncate at bases, aseptate; walls smooth, thin and hyaline; contents hyaline; appendages absent.
Habitat & Distribution -Dead leaves of Yucca baccata (Ramaley 1991, this study Notes -The size range of the conidia of the holotype of Piptarthron pluriloculare was reported as (48-)59-76(-98) × (4-) 5.5-7(-8) µm (Ramaley 1991) . The conidial length of the present isolate (AR 3467) in culture was much shorter, but the overall appearance of the conidia was basically the same as those of the holotype. The link between the asexual and sexual states is based on cultural similarities (Ramaley 1991 On host (holotype): Foliicolous, stromata approx. 0.5-0.75 mm diam, scattered to gregarious, round in top view, subepidermal, immersed becoming erumpent after peeling back of discshaped epidermal tissue, black, multilocular. Conidiophores absent. Conidiogenous cells lining the basal and lateral, locular walls, more or less doliiform to slightly cylindrical. Conidia 48-70. 5 × 11-16 µm, Q = 4.3-5.3 (L m = 58.8 µm, W m = 12.6 µm, Q m = 4.7), cylindrical to slightly clavate or rarely curved, apices obtuse, typically truncate at bases, 2-4(-5)-septate; walls smooth, thin, hyaline, and not significantly constricted at septa; contents hyaline, at times granular; appendages absent.
Culture characteristics -Colonies on PDA 7-21 mm after 2 wk at 24 °C with a 12 h light/dark regimen; surface near dull green (26D3, 29E4, 30E4,) to dark green (29F4), covered with low, cottony to velutinous hyphae; margin uneven, whitish; reverse multi-coloured: uncoloured, black, near greyish turquoise (24D5), and dull green (27E3). Conidia 35-51 × 9.5-16 µm, Q = 2.6-4.6 (L m = 42.7 µm, W m = 12.3 µm, Q m = 3.5), cylindrical to slightly clavate or rarely curved, apices obtuse, typically truncate at bases, 2-4-septate; walls smooth, thin, hyaline, and not constricted at septa; contents hyaline, at times granular; appendages absent.
Habitat & Distribution -Dead leaves of Yucca sp. It is known only from the material from Mexico intercepted at the Laredo Plant Inspection Station. Notes -This species is distinguished from the others that occur on Yucca by its conidia in culture with 2-4 septa, Q = 2.6-4.6, and appendages lacking. Some differences were observed in dimensions of conidia produced on the host vs in culture. A loculoascomycete producing tardily septate ascospores that was found on the host may be the sexual state of this species.
Kellermania rostratae Minnis, A.H. Kenn. & J.F. Bisch., sp. nov. -MycoBank MB801103; Fig. 7, 8 Etymology. The name is derived from Yucca rostrata, the host.
On host (holotype): Foliicolous, stromata approx. 0.5-1 mm diam, scattered to gregarious, round to ellipsoid in top view, subepidermal, immersed becoming erumpent after peeling back of disc-shaped epidermal tissue, black, multilocular. Conidiophores absent. Conidiogenous cells lining the basal and lateral, locular walls, more or less doliiform to slightly cy- 7.8) , cylindrical to obclavate, at times curved, apices tapering towards and obtuse to slightly acute, typically truncate at bases, aseptate; walls smooth, thin, and hyaline; contents hyaline, at times granular; appendages absent.
Culture characteristics -Colonies on PDA 52 mm after 2 wk at 24 °C with a 12 h light/dark regimen; surface whitish to near greenish grey (30C2), at times portions covered with scattered low, wispy, white hyphae; margin uneven, whitish; reverse uncoloured with conidiomata visible. Conidia 33.5-62.5 × 5-9.5 µm, Q = 4.2-9 (L m = 44.1 µm, W m = 7.1 µm, Q m = 6.3), cylindrical to obclavate, at times curved, apices tapering towards and obtuse to slightly acute, typically truncate at bases, 0-1(-3)-septate; walls smooth, thin, hyaline, and not constricted at septa; contents hyaline, at times granular; appendages absent.
Habitat & Distribution -Dead leaves of Yucca rostrata. This species is known only from an interception of Mexican material. Notes -This species is distinguished from the others that occur on Yucca by its typically cylindrical to obclavate, 0-1(-3)-septate conidia in culture that lack appendages. Conidia produced on the host were aseptate. In culture, septa were observed on a small percentage of conidia. Some differences in size of conidia were observed between material from host and in culture. On host (isotype of Piptarthron uniloculare): Conidia 48-72 × 8-9.5 µm, Q = 5 -7.6 (L m = 56.4 µm, W m = 9.0 µm, Q m = 6.3), cylindrical, at times curved, apices straight, obtuse, less commonly tapering towards, typically rounded to inconspicuously truncate at bases, 2 -4(mostly 3)-septate; walls smooth, thin, hyaline, and not significantly constricted at septa; contents hyaline; appendages absent.
Culture characteristics -Only sterile, irregular stromatal growths observed in the dried culture.
Habitat & Distribution -Dead leaves of several Yucca spp. (Ramaley 1992) . The types of both the asexual and sexual states were found on Yucca baccata (Ramaley 1992) . This species has been reported from the USA: CO, NV (Ramaley 1992 , this study). Notes -The conidia of the isotype were observed to be slightly shorter than reported by Ramaley (1992) , and no conidia were observed with 5 septa although Ramaley (1992) reported that some had 5 septa. The culture of this species is dead and only a dried culture of this isolate is extant, but Ramaley (1992) reported that typical conidia were formed in culture. The link between the asexual and sexual states is based on the production of typical conidia in cultures obtained from asci (Ramaley 1992 ).
An additional analysis was performed as the Kellermania analysis above but with the addition of an existing ITS sequence from K. unilocularis AR 3466. The results suggested a sister relationship between K. unilocularis and lineage i (pp = 0.82). This expanded clade with lineage i was member of a larger clade (pp = 0.89) also containing lineage ii (Fig. 3) . The unilocular stromata of K. unilocularis is shared by members of lineage ii having conidia with appendages. Its lack of conidial appendages is shared by members of lineage i having plurilocular stromata. Its aseptate ascospores distinguish it from both lineages. This is the only species in or closely related to lineages i-iii ( Fig. 2) with aseptate ascospores. It was excluded from other phylogenetic analyses due to missing data.
Kellermania uniseptata (Morgan-Jones, Nag Raj & W. B. Kendr.) Nag Raj, in Nag Raj, Coelomycetous anamorphs with appendage-bearing conidia: 443. 1993. -Fig. 7, 8 Basionym. Culture characteristics -Colonies on PDA 10 -13 mm after 2 wk at 24 °C with a 12 h light/dark regimen; surface near orange white (6A2), slightly slimy in appearance, at times portions covered with low, cottony hyphae; margin uneven, whitish; reverse off white to nearly concolourous with upper surface. Conidia 27-45 × 8-17.5 µm, Q = 2-4.2 (L m = 35.8 µm, W m = 12.4 µm, Q m = 3.0), cylindrical, fusiform, obclavate, to ellipsoid, apices tapering or not, obtuse, tapering or not towards and typically truncate at bases bearing indistinct frills, approx. medianly 1-septate; walls smooth, thin and hyaline, and not significantly constricted at septa; contents hyaline, at times granular; appendages present, 13-41.5 µm long, apical, 3-5(-8) , filiform, unbranched, flexuous, hyaline.
Habitat & Distribution -Dead leaves of Yucca rupicola (Morgan-Jones et al. 1972a , Ramaley 1995 . This species is known only from the USA: TX (Morgan-Jones et al. 1972a al. , Ramaley 1995 Notes -The connection of the asexual and sexual states is circumstantial (Ramaley 1995 Soc. 33: 205. 1954 as 'yuccaefolia '. Culture characteristics -This species is not known from culture. It is characterised by its aseptate conidia with multiple appendages (Hall 1915 , Morgan-Jones et al. 1972a , Nag Raj 1993 .
Habitat & Distribution -Dead leaves of Yucca filamentosa, Y. gloriosa, and Yucca sp. (Morgan-Jones et al. 1972a, Sutton 1980) . This species is widespread in the USA based on scattered reports (Morgan-Jones et al. 1972a , Sutton 1980 , Farr & Rossman 2012 . The type was collected on Yucca sp. in the USA: WA (Hall 1915) .
Specimen examined -None.
Notes -No DNA sequence data exist for this species, which is the type of the genus Alpakesa (Subramanian & Ramakrishnan 1954) . Considering that the data presented here for other species of Kellermania indicate that conidial septation and appendage number are not important for distinguishing genera, this species belongs in the genus Kellermania. The occurrence of this species on Yucca and its multiple conidial appendages suggest a probable phylogenetic placement in lineage ii. A.W. Ramaley, Mycotaxon 47: 262. 1993. -Fig. 7, 8 = Planistromella yuccifoliorum A.W. Ramaley, Mycotaxon 47: 261. 1993. Culture characteristics -Colonies on PDA 27-40 mm after 2 wk at 24 °C with a 12 h light/dark regimen; surface near dark green (30F5-30F3), covered with low, cottony to velutinous hyphae; margin uneven, whitish; reverse grey to (L m = 52.6 µm, W m = 9.8 µm, Q m = 5.4), cylindrical to obclavate, apices tapering towards and obtuse, typically truncate to less commonly somewhat rounded at bases, 2-3-septate; walls smooth, thin and hyaline, and not significantly constricted at septa; contents hyaline; appendages present, at times scarcely visible, possibly absent, up to 1.5 (Ramaley 1993, this study) . This species has been reported from the USA: AZ, CA, UT (Ramaley 1993, this study Notes - Ramaley (1993) reported variation in conidial sizes between specimens found on different hosts and between fresh and dried conidia. Given the diversity found in this study, it is difficult to state with certainty that all specimens from all hosts are conspecific. The conidia from the culture examined here were smaller than those reported from the host in nature (Ramaley 1993). The connection of the asexual and sexual states is circumstantial (Ramaley 1993 ). Ellis & Everh., J. Mycol. 1: 154. 1885 as 'yuccaegena 8 = Planistromella uniseptata A.W. Ramaley, Mycotaxon 47: 267. 1993 Culture characteristics -Colonies on PDA 19-25 mm after 2 wk at 24 °C with a 12 h light/dark regimen; surface whitish to near pale grey (30B1), covered with cottony hyphae; margin uneven, whitish; reverse greyish with black conidiomata visible. Conidia 37-56 × 8 -13 µm, Q = 3.3 -6.2 (L m = 48.2 µm, W m = 10.1 µm, Q m = 4.8), cylindrical to somewhat obclavate, apices tapering towards or not and typically obtuse but sometimes slightly acute, tapering or not, typically truncate at bases, approx. medianly 1(-2)-septate; walls smooth, thin and hyaline, and not or slightly constricted at septa; contents hyaline; appendages present, 5-35 µm (L m = 19.6 µm) long, apical, single, filiform, unbranched to rarely branched with a single bifurcation, flexuous, hyaline.
Kellermania yuccifoliorum
Kellermania yuccigena
Habitat & Distribution -Dead leaves of several species of Yucca (Morgan-Jones et al. 1972b , Nag Raj 1993 , Ramaley 1993 , Farr & Rossman 2012 . The type of the asexual state was found on Y. glauca (as Y. angustifolia) (Ellis & Everhart 1885) and the type of the sexual state was found on Y. elata (Ramaley 1993 ). This species is widely distributed in the western half of the USA (Morgan-Jones et al. 1972b , Ramaley 1993 , Farr & Rossman 2012 .
Notes -In the protologue, this species was reported to be an immature ascomycete and a question mark was placed next to the genus to indicate uncertainty about its classification (Ellis & Everhart 1895 Barr, Sutton (1983) determined that this species represented a Piptarthron and that P. limbatum and K. attenuata were later synonyms. If the type material is a coelomycete bearing aseptate conidia that lack appendages, this would likely be a distinct species correctly classified in Kellermania. However, M.E. Barr's annotation of the type specimen from 1970 (NY) states that the specimen is an immature K. anomala. Kellerm., J. Mycol. 12: 186. 1906 . Notes -Kellerman (1906 described this species from Guatemalan material found on Agave americana. The combination of host, plurilocular stromata, and septate ascospores suggests a possible link with Kellermania macrospora. It has been treated as a synonym of Planistromella parryi and Plowrightia agaves (Barr 1996) . Petr., Sydowia 17: 272. 1964 '1963 ≡ Piptarthron limbatum (Petr.) B. Sutton, in Sutton, The coelomycetes: 54. 1980. Notes -In the protologue, this species was designated as the type of the genus Septoplaca, and it was reported to have indistinctly pseudoseptate conidia measuring 35 -60(-78) × 3 -3.5 (Petrak 1964) . The type from the USA: AZ occurs on Yucca macrocarpa (Petrak 1964) . Sutton (1977) treated Septoplaca as a synonym of Piptarthron, but he was unable to place the type species. Assuming the conidia may actually be aseptate and after considering conidial measurements, Sutton (1977) suggested that S. limbata was an earlier synonym for Kellermania attenuata. Later, Sutton (1980) formally transferred S. limbata to Piptarthron, treated K. attenuata as a synonym, and considered the species to be aseptate. Sutton (1983) treated these names as later synonyms of P. yuccae. Although Petrak (1964) may have confused pseudoseptate conidia with the euseptate conidia in Piptarthron, it seems unlikely that he would confuse aseptate with septate conidia.
Plowrightia williamsoniana
Septoplaca limbata
KEy TO KELLERMANIA SPECIES IN CULTURE DISCUSSION
Phylogenetic analyses support the placement and monophyly of the core Planistromellaceae in the order Botryosphaeriales of class Dothideomycetes where the Planistromellaceae represent a well-supported clade comprised of the coelomycetous genera Alpakesa, Kellermania, and Piptarthron with associated teleomorphic genera Planistroma and Planistromella. Within Botryosphaeriales, it is positioned in a polytomy with four other lineages of Botryosphaeriaceae s.l., three of which occupy basal positions in previous studies (Philips & Alves 2009 , Schoch et al. 2009 ) relative to the fourth that includes the core diversity of Botryosphaeriaceae (Fig. 1) . This core Botryosphaeriaceae lineage (pp = 1.0) is comprised of two main clades, one with Botryosphaeria (pp = 1.0) and another (pp = 0.75) with Pseudofusicoccum stromaticum and Guignardia (pp = 1.0). The position of Guignardia is significant due to its unclear position based on previous studies (Crous et al. 2006 , Philips & Alves 2009 . Though the family Botryosphaeriaceae has been recognised with a broad circumscription, i.e. sensu lato (Philips & Alves 2009), and Planistromellaceae could well be treated as a later synonym, we prefer to maintain the family Planistromellaceae as distinct from Botryosphaeriaceae s.str. and suggest that further sampling is needed to clarify familial classification within the Botryosphaeriales. The Planistromellaceae is significantly and phylogenetically distinct from the Botryosphaeriaceae.
All genera of core Planistromellaceae are here considered to constitute one genus, namely Kellermania. Four other genera classified in Planistromellaceae (Barr 1996) are redisposed as follows: Eruptio has been shown to be a member of Mycosphaerellaceae (Verkley et al. 2004) ; Loratospora has been shown to be a member of the Phaeosphaeriaceae (Schoch et al. 2009 ); and none of the species of Mycosphaerellopsis including the type species, M. myricariae (Höhnel 1918b) , have been placed phylogenetically; Microcyclus, typified by Microcyclus angolensis (Sydow & Sydow 1904) , is only represented by DNA sequence data of Microcyclus ulei, and based on BLAST searches of GenBank using available ITS sequences, it does not belong in the order Botryosphaeriales. The closest hits resulting from the BLAST searches are members of the Mycosphaerellaceae, but its familial classification is uncertain.
Among the Planistromellaceae (Kellermania) are five lineages that, with the exception of lineage iv, are each well supported. Lineage v is treated separately as its position is unresolved. These lineages were recovered in all analyses of individual genes with the exception of the SSU. The lack of resolution in the SSU tree was due to a low level of sequence divergence, and thus a lack of informative characters (Table 2) . Overall, the relationships among the five lineages were not strongly supported.
In general, the phylogenetic groupings within the Planistromellaceae (Kellermania) do not correspond with the presence or absence and numbers of conidial appendages nor with conidial septation (e.g. multiple appendages in lineages ii and v; appendages absent in lineages i and iv). Previous generic circumscriptions of these coelomycetes based on conidial appendages alone are not well supported, a finding which was also recently observed among other genera of appendaged coelomycetes (Barber et al. 2011 , Crous et al. 2012 ). The type species of Kellermania, K. yuccigena, and Piptarthron, P. macrosporum (≡ K. macrospora) , belong to separate lineages ii and i, respectively, that notably form a clade (pp = 0.89) with K. unilocularis in the ITS analysis (Fig. 3) . Lineage ii, which includes K. yuccigena, also includes three well-known species of Planistromella for which DNA sequence data exist including the type species, Planistromella yuccifoliorum (= K. yuccifoliorum). Though lineages i-iii in Fig. 2 contain only species with septate ascospores, Planistroma obtusilunatum, linked to P. uniloculare (≡ K. unilocularis), as mentioned above appears to belong among these lineages (Fig. 3) . It has aseptate ascospores (Ramaley 1992) . Other species lacking ascospore septation, namely Planistroma yuccigenum, the type of the genus and linked to P. pluriloculare (≡ K. plurilocularis) and Planistroma nolinae, linked to P. crassisporum (≡ K. crassispora), belong to lineage iv and Planistroma kellermaniae, linked to Kellermania nolinae, represents lineage v. Thus, Planistroma and Planistromella do not form well-supported clades if circumscribed by ascospore septation alone. Considering the biological and phylogenetic similarities of the species in the five major lineages and the lack of resolution among the lineages, there is little pragmatic value in recognising any subclades or lineages as distinct genera. Thus, the entire clade is herein recognised as a broadly defined genus Kellermania, the generic name having priority. In accordance with the changes enacted in the Melbourne Code in regard to Art. 59 (Norvell 2011 ), we do not recognise separate anamorphic and teleomorphic names.
Morphological variation of conidia among isolates from different hosts or even the same host, especially in regard to appendages, septation, and shape of conidia, is frequently an indicator of the presence of distinct taxa. However, slight differences in size, septation, and appendages of conidia among material from fresh collections, herbarium collections, and culture were frequently observed for a given species (Ramaley 1993 (Ramaley , 1995 . In spite of these differences, the overall appearance of conidia on the host and in culture is similar for a given species and species differences tend to be obvious when considering within species and among species morphological variation. DNA sequence data are required to distinguish species and to confirm species recognition in ambiguous cases.
From an ecological and evolutionary point of view, it is interesting to note that several lineages including lineages i, sisters ii-iii, and iv ( Fig. 2 ) are largely correlated with plant hosts from different host clades in the Asparagaceae, subfamilies Agavoideae and Nolinoideae sensu APG III (2009). This suggests that host phylogeny is correlated with the phylogeny of these fungi to some degree. However, sampling within these fungi remains limited and it is too early to formulate final conclusions given the lack of resolution among the lineages. Although a number of Kellermania species have been recognised historically as occurring on numerous hosts, we expect that there are few, if any, plurivorous species given the evidence of host specificity and numbers of cryptic taxa found in this study. However, multiple isolates were not available for species of Kellermania reported from numerous hosts, thus, this hypothesis needs further study as many members of the Botryosphaeriales are known to inhabit multiple hosts (van Niekerk et al. 2004 , Glienke et al. 2011 ).
